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‘Xl'gm_u:te sl
Sovenly ailinn ity were fivs Jod 10 " groups of 1) animals vann T4 amalae,
3 tumialeg and o4 0 entral SERCTTRS BN B SIS 300, 60, 1200, ang 30 ppm
Pinuron in their diet for 30 days.  The anmimals were observed fer mortality

And sgns of henavioral toxicityy weiqht saing and feod - cnsunption,

0 growth retardation accurred in wale- Areen diels containing 60 ppa or
'esc or in females given diets containing “00 ppwe ¢r less. Severe growth

retardation was observed when diets contaread 2000 ppm.

A significant increase in mertality occurm d when diets centaining 3000 ppm

Molir ane were fed. i

~2 abnarmal blood piument, not methemoglobin, was found in the rats yiven
tha high level diet. Ihe tiver/bady weignt ratios were a2levated in both
wales and females in the 3000 pom diet and in wales at tne 1200 opw level,

histological studies of the livers. ~idneys und spleens were noted.

tne no-effect level in :=ales was found to be od pom oand in fomales 500 ppm.
? pp

- D.Year Feeding Study (R.t) :

.. 280 albine rats were disided inte o Sroups o 70 animals 2ach (35 male, 35

female) and were maintaired on dicts containing 0 (control), 25. 125, and

625 ppm lindane for 2 yzars.

Body weights were recorg-d weekly during the first 3 months of the study and
every 2 weeks thereafter. The clinical condition of the animals wds observed
daily, this included app-tite, condition uf coat, feces, and evidence of i1l-

ness or tumor. Mortality was recorded as it cccurred. Food consumption
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measurements were made i Ler ompnth o 3 dionths,

Feriodic §od Sarpie s were Leen troecs T ovale and L female catsodin each

qroup pro-cepectment sily ang ot entsiy intervals for the first o months,
every 2 nonins tor the balanee of e (et yedr, aad overy d months during
the second yeir. A terminal blood sample was taken nf all .urviving rats. .

thservations included hemoglobin, RBC, &b, and differential counts. Pooled

?

urine samples were taken 3 times v..h year and examined for sudqar and protein.

Organ weights were recorded for all rais at time of autopsy. "Histology was

performed on selected tissues.

Growth retardation was noted aniy 1n the ~ats fed the 625 ppm diet, although
after A8 weeks on this diet tne male rats wei-hed as uuch as did the control’
male rats. The growth depression persisted awonq the female rats throughout

the sacund year of the study.

Increased mortality was noted early in ta study, pariicularly amony the

“male rats fad the €25 ppm diet. Mout af 1o doatns were attriouted to

respiratory infections.

Food consumption measuremenls indicated no interforence with appetite in

-

rats given a diet containing &Z5 ppin Hinuren.,

Urine contained nomal trace levels ot swujar and protein.

Hematological studies conducted periodically throughout the test period

gave normal values. There was no &vidence of the presence of abnormal biood

"pigments in rats fed the 25, 125 or €25 pom dietary levels of linuron.

'Organ>weights and organ weight-body weight ratios were within normmal limits.
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- Histological Study of tissye Sections fzom-these rats showed ro evidence of

™ | 5
No histological avidence oFf Licuyp damage was noted in rats fed the 25 ppm
and" 125 ppe detary lavels af nevon,  Rats fed 525 ppm dietary levels
showed Changes | particilarly HHECAG the femaies, ip the splepgn and bone
Narrow that wepe Suggestive of 4 hemolytic brocess.  Five female rats fed

the highest dietary leye] showed endometrial hyperplasia.

Reproduction studies were carriey cut over 3 generations involving the
;;;;;:;;;;—af 2 Titters in each qenaration. Performancé records were
comparable throughout for the rais raintained on the control diet and those
fed diets containing 125 ppm Tinurop. The average number of Pups per litter, }
mortality of the bups, and the averate weight of Pups at weaning were cbmpqr-

able.

The grouth of the 2 litters (Flb) of the F' yeneration, centrol and Tinuron

fed, was Comparahle,

The weanling rats of the second qenerition (F?b) fad at the 125 ppm dietary

. level of Iinyrgn did not grow ag well as the FZh control rats.

Weanling rats tarn ip the first Titters (F3,) of the thirg generztion were
maintained on their respective diets (zontrol op 125 ppm tinuron} for a pericg
of 10 weeks. ne male rats fed the 12, bpm dietary level of linuron showed a

slight but significant weight depression after 10 weeks on the diet,

At weaning, rats from the second litters (F3b} of the thirg generation were
sacrificed. Organ weights and organ weight-body weight ratigs Were comparable -

for the rats given the control dict ang for rats feq the 125 ppm linuron diet.

any tissue change that coyig be attribyteq to the adminis tration of linuron.
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The remaining rats were placed on their respective (control or 125 ppm
1inuron)'diets for a period of 11 weeks. The body weights of thg F3b rets
fed the Tinuron diet were,on thc average, significantly greater than the

control rats.

Subacute Oral Toxicity (Dog)

Two dogs were utilized in the study. One dog was fed a dose of 6 mg/kg/day
Tinuron for a period of 30 days, the other dog was fed varying doses for

the same périod.

The dog fed 6 mg/kg/day showed no effect due to the chemical. The second
dog showed evidence of weight loss on a daily dose of 150 ma/kg/day linuroh.
3 The same dog tolerated a dose of 60 mg/ky/day linuron for a period of 6

3 . weeks showing only a slight weight loss.

Urine analyses were normal for mo<t dogs. Hematological values were nommal

i k for the low dose dogs. In the high dos2 dogs RBC, hemoglobin values, and
' hematocrit percentages were slightly denressec. Organ weights were in the
i normal ranges for both animals. Histological studies reveal no tissue

. damages.

2 Year Feeding Study (Dog)

24,béag]e dogs were divided into 4 grouns of 6 animals each (3 male, 3 female)

and administered diets containing 0 (control), 25, 125, and 625 ppm Tinuron

for 2 years.

The dogs were housed individually and body weigits were recorded weekly. The
‘dogs were observed at regular intervals for a general clinical condition and

appetite.
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and examined semiquanti tatively for sugar and protein.

'Shght decreases of body weight were chserved in 2 dsgs st the highest dietary

Urine analyses were normal ..

Ppm dietary level were normal.

‘Spectral analyses of the blood shawed rarmel oxyhemoglobin in both caatrol

= 000680,

Blood samples were taken pre-experimentally, after 2 weeks ’and Zrery 3 months

thereafter. (OC, nemoglobin, ang ~ematocrit Hore veoorded at esch period.

Urine was collected pre-experimentzliv and ronthly mroignout tns experiment

-

All dogs were sacrificed at termination and organ weights were rzcorded.
Complete autopsies were performed and Organs were prepared for histopatinmogiea

study.

The body weights of the male dogs were maintained over e entire periqd.

level and 1 dog in the Towest dietary level. These cnanges were onsidered

not to be related to the treatment,

One dog at the 125 ppm level was sacriiiced following zhe appearat.s of para-

lysis in the hind quarters from factore not related to the treatmeds.

Ma]g dogs fed the highest dietary level showed Stalisticaily signif’:cant
loyler red blood cell .counts hemoglosin and hematocrit \xc?,xes Ths values
for the female dogs at this level were only slightly lower than nomal. At
tne 125 ppm level, female’ dogs showed a statist: cally significant tEcrease
in the RBC after 2 years on the diet whereas the values in the mala dogs

were within normal Timits. Values fer both male angd female dogs at rhe 25

and test dogs. Spectra of blood samples o9f a13 dogs at the 625 ppm Ievel

showed the presence of an abnormal pigment. Abnormal pignert was datected

mxm». ST e TR
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. in the blood of 4 of the 5 doas e.amined at the 125 ppm level. Among the
—_ dogs fed the 25 ppm level, only 2 i00s shewed the bresence of an abnormal

pigment. Blood from the centrol vigs sheowed only noveal pigment.

4 . .

Organ weights and organ weight-body wight ratios were.within normal ranges. .

Analyses for linuron residues in tissues taken from the dogs at sacrifice,

showed levels that were generally proportional to the dwetary content.

e ——

There was no histo}ogical evidence of tissue damage resulting from treat—
ment in the dogs at the 25 and 125 ppm dietary levels. The dogs fed the .

625 ppm level showed an arythroid hyperplasia of the bone marrow and

increased accumulation of pigment in the hepatic Kupffer calls.

Reproduction Study (Rat)

-Seventy-four albino rats of the Rochester strain {ex-Wistar, 1923) were
divided into 2 groups of 37 animals each (15 male, 22 female} and main-
tained on diets containing 0 (control geoup) and 125 ppm linuron for a
period of 14 weeks. This was the parent generation (P feproduction

studIes were carried out over 3 generations invalving the production of

2 litters in each géneration.

‘Tweive tn sixteen females were mated in the control groups and 15-16 in
the linuron-fed groups. Eleven-15§ pregnancies resul ted in the control

groups and in the linuron- fed groups.

The ]argest number of pups in any group were born in the F3a gereration
- from females on the linuron diet. There Was no indication of any adverse

“effect on linuron.

The number ~f Pups dying in the first 5 days ranged from 2-19.. There was 8
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no points of discrimination between the control groups and the linuron

fed groups in this egarly mortelity., HNo obvious differences were found

in the mortalities among the control rats and the linuron fed rats.

* Survival at 21 days was high. There was no indicalion that the ingestion

of the diet containing 1-5 ppm linuron reduced growth.

There was no difference in average hody weight of weanlings related to

the ingestion of linuron.

Fifteen male and 15 female rats frow the Fy, generation were maintained

on the diets fer a 13 week period. There was no differences in their

growth performances.

Fifteen males and 22 female rats from wne F1p qeneration were maintained

on the diets for a period of 12 wecks. There was no 4ifferences in their,

growth performances.

Eighteen male and 22 female rats of the F2b generation were maintained

on the diets for 12 weeks. The grewth performance was the same in both

the test and control groups.

Fifteen male and 15 female rats of the F3a generation were maintained

on the diets for a period of 13 weecks. The growth perfonhances were better

for the linuron fed than for the control rats.

Fifteen male and 15 females of the F3b generation were maintained on the

diets for a period of 13 weeks. The growth performances for both groups

were comparable.’
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CONCLUS JNS

Linuron i+ the accopted name for 3-(3,4-dichloru phenyl)-1-rethoxy-1-methyl-

urea and s used as a pre-and post-emergence herbicide in selected crops.

Linuron hzs an ALD of 1500 mg/kg and is only moderately irritating to the

skin. Lizuron is only mildly irritating to the eyes. 'Thg {no-effect) level
of linurom in 2 year feeding studies was found to be 125 ppm in rats and
less than 25 ppm in dogs. Linuron had no effect upon reproductive perfor-

mance in & 3 generation study in rats.

The preserca of an abnormal blood pigment was reported in degs féd high
levels of iinuron. The pigment was not identified. Evidente of hemolysis .
was presenc in these animals. Erythroid hyperplasia of the bore marrow

and incressed accumulation of pigment in the liver Kupffer calis was also

present.

These findfngs were reminiscent of findings with Diuron. In this case,

~ at high desage levels, hemolysis was presant as was hyperplasia of the bone
marrow. In the case of diuron the abnormal blood was identified as sulf-
hemoglabin. It is logical to assume tha; this is the pigment presenp with
]iﬁuron sizce the compounds are very similar chemically. The conciusions
reacheq in respect to sulfhemoglobin with diuron sas that the traces of

sul fhemoglabin produced should be of nu greater concern than the low levels

‘of carboxyremogiobin or methemoglobin ususally found in humam blood.

Linuron poses no undue human health hazards,

10
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‘OFFICE 07 PESTLOITES:

WEED KILLERS ONLY

ACTIVE INGREDIENT:
Linuron [3-(3,4-dichlarophenyl)-'l-meihoxy-'l-mefhylureu] 959%

INERT INGREDIENTS ......cccoccioeviiiimnienenimensesisisisssessssesssns. §%0

USDA Reg N 147 X : S U R A

MAY IRRITATE EYES, NOSE,
CAUTlON! THROAT, AND SKIN.

Avoid breathing dust.
L Avoid contact with skin, eyes, and clothing.
Keep from children.

NET  LBS.

" E L DU PONT DE NEMOURS & COMPANY, (INC
- , INDUSTRIAL AND BIOCHEMICALS DEPARTMENT ’
WILMINGTON, DELAWARE

GL vias .0 6 Mode inU S A P-vadinUS A

[EST AVATLABLE COPY }
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